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PROBLEM TO BE SOLVED: To prevent the adjusted phase of a timing clock, generated by a self-timing 
control circuit using a DLL circuit, from varying from its optimum value due to manufacturing variance. 
SOLUTION: This self-timing control circuit is provided with a variable dummy load 7, which is electrically 
adjustable in capacity load instead of a dummy load which has its capacity load fixed. In a wafer testing 
process of a device, the capacity load of the variable dummy load 7 can be adjusted to its optimum value. 
The capacity load of the variable dummy load 7 adjusted to the optimum value has a set value fixed in the 
programmable memory of a fuse, etc. Consequently, variation in dummy load capacity load due to the 
variance of manufacture can be corrected, and the phase adjustment of a clock generator can be made 
more accurately. 
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[IS*^3] fftS&Bl*fcU:2fctiVvc. 
Wc, Kiie^^ 5 -D- HOSSEft* JMMi9£ J: "J 
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$rR&±-r •& £ k * { T'^ l.-fe^7 ^ 4 5 y^n > h 
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|SI»<7)DRAM (SDRAM) ^rfc', 
^H5^a-y7t|S|^LTA^fi^^A^L, Jti^fi^^ 

smsmss^Si, ^ha?7 n» 7 0>±*>±tf 0x7 ^'t 

av9Z*<r)ttft®<7)?4 $y9*9u»/9 btxnm 

ix^tiw, 9nv9<7)mmitj t ii&<%ht l zm\im 
®ms.ft%!>x'<r>9 ay 9 oGxmmm&mti - 
k^-e#^<^fc. 
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t o o 1 8] H2ji, *m<7)mmm.m£7*tmx' 

?n??CLKl ffsfc 2 WHSBEEK 2 £A7J § il. 

7CLK2# S aWjrW7r3fcttB3*i*. tB*^'«y 
7r3i4. 74 $777n y7CLK2fc|I|»]LTaj7J 
T-*DATA£fflfl«?D«t*»&lBa'*-.&. aj*« 

tOO 19] ZCDfJ $.>7?Vv?CLK2it, JSTF 

DLLEKti, fl«^n7^CLKlBH»4t 
»fflUfc*»^n^^c-clk*tlffl-t4. S*fl7ny7c 
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[0 0 20] ^DLLBBtOBfttt, fiasWkHB-C 
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tf, ro^ABBl 1 fci 935g»£^IW:«)SS<t 
6. BP*>. 7p75AH]S&1 Htyoru^vy/M* 

t&^ft^F i , E iteLfc#->T, "^7S-o-F7 

7$-n- H 7 c7)§ftAif § i fc ^4 0 , 

7o-y?CLK4 <rSBIBjW0gRffiS . 
OBBTRW t SI 0 , HBUT <oo£ tciO^S-o 
- K 7 <^ftftftatttf£tt LT & , Sitf&OxT. 
-HfcJ:"9DLL|lIB**n«y7^ytTV^fc^^^^ 
5 77 7 o -y 7 C L K 2 SrfttfSt S £ fc fc 4 0 . 

^f-offifflfcaaa^ 5 (cutset* 5 -n 
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■HRe^S-o-K7l4. 7$-iii7JA'-y7 7 6:fc4tf7 
$-A7V< y 7 r 8Hfclt5fflRBSiifcT>n®iaSRp , 

il, i*tSJ:5(c, 7o77^EBl lfcAOIWWi 

[0023] my?um 1 1 ii, M4W7^6'fitt 

fiOSKUWI-tF i *KJ£*S1'S'**71bIB3 2 fc . ffiffi 

7n77v7;^ ; EUIllSS3 0i:, i^>'7s7II]S&3 2*> 
kOffctfc 7^/577";^^ 'J HB3 0*^^t^t 
*«9»i6flJ0#AI3B3 3i:"CBl«S*L*. 
[00 24] •Bray r 5n-H7rteO"»BaajtRp : fc, 7 
n7*5i>,|IlS8 1 ll%9l^7.;y-ES&3 2£tf-LT^Hf£ 

«>(c, 7*a^7V7*/M^ u 3 0 fc-eoiaSfi^faii^ 
fLS. BBBfWJ*. «0#ilHSS3 3^i 

0 . T07*9V7;M t U 3 0 fcEBStefcSjaifc: 
BoT*P«^F i *««BS*i. «iRp«tt 

[ 0 0 2 5 ] 04 {4. -TOSttR P<0B«W**r HT' 
f>-etL-fih.^§<xSft??fJfflifl#FO~Fn{=J: 

^■7$IJffll§ixS. «8iCC7)X^ •y^-SO-Snli. H4{Cw* 

fiSaOs CMOSh5>X7r-y-b-C««$ix 
S . JltiNff ft? F0~Fn<7) 3 ^10<7)ft?7t*(t* 5 L L"s 

^msesit, »«-rsx-f -y^-^^-y («b«9b) iz 
ti. mz. nmmm^F itfLi>'<ji>£.wt&ztii 

b. ^MaRp^ffifiiffiJi. Rp=Rl+R2+-+Ri(c^€ 
ZtlZ. B-j-C, ^cofl^fJffllft^F i SrStR^Sit 
IciO. -araaSiiLRp^fitB-tBSrt-Sii:*^* 
S. fcik flERRl-RnWHB-fcjKy^U 3 V\,z-$hZ.h 
izjit)^ &&BaBK£HH£&'h3 < "T S i k 
S. 
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( i ) *itt®e*6. xmm&ruyymm 1 

(4, W^^3 2*fett7A-X3 0-CB»gSixfcffi^ 
Sr, ^OgxBS&SSlciOjMlRb-C ^firBBft#FO 

3t*-y h<Oft«l|ffllft?F0~F2^^5:^-r. 
[0027] TA'^^^xAKBlgfcfcV^T^IIST* 
5-Q-F7<0BBJl»*BSrt-i«*l4» VitXfS 
2 *^<7)ft?tcS^V ft "^f*JtJtim-^F0~F2 $r U , 
DLL ®B#a y 9 iS Vth t % OtbTJffi^ D outtC^ 
aiTJft-fO? 5 y7*t ^SP7 o y 7 C L Kcr> 
*4 i>y*$m?&. Wh. lsiSX?32Mi. 7H 
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\sxm^%t'<wmAjim^M^iatf®tezti. z<nb 
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3 2 3 mv left 0 , ^ATlf!"^ A(h-A2#5 7 f - 3 2 
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fl] l 9#i.HISSl*IWh7yX7Ty-h3 3 1~3 
3 6 A* S SI 2 0*rX hft^TEST2$- H WHZ 
BJtf&Zblzl:*). \/ s Jx?3 2[Z7'v1-%ixtzm 

tf-mztix. ft«a«ni#Fo~F2**nri5rs-n-H 

WraSHSRpfctlBfr&ft*. 
[0028] ^A*fi^-A0~A2OV^il*^ H 
fcrtft i i: T\ *?^J»ft^-F0~F2OV^-m*>2r L K 

x-r y f-so-snzmmz-tz z t & . 

[0 0 2 9] Z<7)7ufyJx®$&*mm*&Zbl,z3; 
3 2 £ tf- LX^y 5 - o- H 7 <?) ^ifflKR P Offitii 

[00 30] -£LT. *^J:3fcl/Ct*aiUl**5r£ 

o/?-?^;^^ U 3 0 fclEft-fS . ilSiS 

&ZbX\ ru??~??)VX ^ U 3 0 fcffi*3*ifcfi* 
^Z%r> X ft»IB»«9f (KF2C0V vf*l.*># L I^MCR 
feZti. «*frfi^Jb^S5* r 5-n-K7(cR}g§ 

[003 1] H6{i, 7°o^5A|UKl l<y)fgj£0| 
(2) fciSTfla?**. *ai)Sfi^ro^9A|g»i 1 

a. m5<7>%£tmmiz. u^x^3 2ttz^y^.-x 

ix. M.m\fflm^o^F2tLx-%$min,Rpi l z®&t 
a. nu mnmmztt* mwx.®m3ftiz. 

A Wn"-*3 3 8~3 4 0£, «^c0x3-H^3 4 5 
fc . -eixf>f 3- h't&3 4 5raH*£*r£**A3j§*i4 
N AN D^-'- h 3 4 1 ~~3 4 3 b *^ftl»r3- FOR} 

[0032] fa-HIHIKi, U^^3 2*fctt7*n 
t U 0SS 3 0*^c03h*-y h«DA:>]fI#£ 
f3- F U 8 t'-y hom^f$IJ»ft-^F0-F7$r^.-r 

FTOd^lO^WLW-^/Wci^^ix. "RWS-O 

SftS^AAS^WMB* 2JfSSt LXXtlZttz 
i. 0 . ft<t»Jffllffi#F0~F7S-JlI#^ L \sKjM$mtl 

z b , s -n- f 7 ogjt&fir£ii&-4-* 

[ 0 0 3 3 ] 0712. mVTuyy&m,! 1 



b%<7)7Q-1-*-hmX'bl. miOrXhfl-^TEST 
lfcHl^KcL ( S 1 0 ) . ^A^fl^A(KA2^b 
: JX?mt,3 2rt^7 •y^-H]SS3 24-3 2 6C77f 
■th (SI 2) . -?-LT. SIl^Xhfi^TESTlfcL 
LT. X4 -y ?- 3 2 1 ~ 3 2 3 ^NKHjOWc 
-f Jfl2^xXF#fTEST2£Hl^/W;:L 

«9#*laIS&3 3l*K9X'f yf-3 3 2, 3 34, 3 
3 6&*tl?tiMWmtZ-t& ( S 1 4 ) . Z<7)tH^ 
WJX9W&3 2 fcta£LfcfI^ fiffiffiWHI^WK 
F7t LT, ?nSE^S-o-H7rt^)?n«SaRpfc:tttt 

[00 34] -e^C. -t^to^-r Sy/nyFowHIl 
8&£xXHE-FSSf£$-l2:.g> (SI 6) . i^f^ht 
-H»frCtt» aiTJSftST-^DATASrHl^^Ll' 
</W2flSfc3&(fc3tf4. ZcDm-S. ffi»^D-yi?c-cl 
kt "T^iy o y ^ d-i-clk i: (DimWim-®. IX D L L 
0R#o «y ^ T-f&j3%L&<?)V} *) 9 

yftiW? p y ^(i^c l K^i*>±*i o 

X -y i/'*«-§c L^ri:^ C7)n]^y S -D- H 7 

•y ?2tih ( S 1 8 ) . -*L$rVt*aHU "HSaaSR 
[0035] ±IBC0XSS 1 0~S 1 8*>\ {fl**SRFt 
o y ^ C L K <7)£*>±.# 0 X -y y 7&>-^ <& 4 TH 9 
miiZWJX9m,3 2 tg^L^^a5A7J«^A0~A2c7) 

muz (S20) . 

[0036] -?-<y)f^ s SS2c9f X hff^-TEST2^ L l^^ 
Z b 0 . 7 a-X*^OA73ft#* { a 

[0037] [BBCr5-o-H<©lt«W(2)]H8 

«±. s -o- h o}g^0i(2) zm-trnx-hh . z 

r 5 -ATJ^ y 7 r 8 BfclM^fifcffifiiR p . H 

Mmt. mm-miz. m?? Ami itio* 
lis «#EK^«*jsa*awr*iktr**. 

[OO38]09(i. ^HSay-fVirCpOflKWtr^ 
•fETftS. m9<,z9jkZtiZ>j:ot l z. »p£ayTyy-C 

pa. imcox-i vi-so-smte ximmcozyTyirzo 

ffcZtll. ayr>"tC0~Cm<7)$ftffl{i, C0:Cl:C2-= 
1:2:4 -fOJ: o fcJtC»*WtS*ufe«W8i&$ii4 . 
XA >y^S0-Sn«. 04Oi§^t HtttC. CM0Sh5 
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% , m 1 <T>=rX hfl-sf-TESTlt LTiEO^VPXfi-tJ-A 
frtt b 3 2 (*)<?) l> 7 VX7 r Y- V 3 2 1 — 

3 2 3 tSr "5 » *I^A;>Jfl^A0-A2a<7 >y ?• 3 2 
4~3 2 6Sr^LT«J'5^IIJ853 3{Ctti(i&SnS. * 
OflL «J0#i.[H]SSl*IOh7yX7T^-h3 3 1-3 
3 6 £A#Sil.&3520f-X hff5|-TEST2£Hl^/l4;: 

[0028] ^UA^-tAO-m^-f <X*»Sr H K/l, 
t-fSit-e. *«M«l-9F0--F2O^'«X*»tLP'< 

X-f y ^-SO~Sn$-#jl§-ti:S £ fc h . 

[0 0 29] iwrn^5AHIB*!fiWar*ii:fc:J: 
O.f^^-K TSi . A*«*6» £ U ^ 9 Wk 
3 2£1t LX^V 5 -n- H 7(7)«I^ffiii;R P O&fii 

*fc*nsRjg it , tstur iznm uc«®&§* 

[0 0 30] -eLT. tnZolzLX&liiltimS.*® 

n^7-77';^^u3 0{cieii-rs. -eo^m. sibb 

fFE-FT'fi, *2^?-Xh«9TES12£LW<A*:-f 
££i:T\ 7-O2/5v^M^U3 0KIBH$^fi^ 
fcfi! -> X A»JfflI«#FO~F2c7)V vfitfrtf L KMCjg 

[003 1] H6 U, 7'o^5AIHSSl 1<0««M 
( 2 ) £*Wt-J>£. 2^8^07-0^7 A@»i l 
tt, 050>*£fcB«tC, k^'X^3 2t«i7A-X 
3 0TR5eS*ifc«#*. W}»*.llB3 3JcJ:9aS? 
IX. ftWMBS-5HK*2fc LT^ffiiitRpC^-r 
fit, H6<0flWtWCIi, W5#i.HIS§3 3rt(^ 
-<yA-?3 38~3 4 0fc, BR*>F3-K«3 4 5 
i: . -Hi r 3 - KtS 3 4 5 nm&'&frittfAj} Ztih 
NAND^r*-h34 1~34 3 St 3- K Egg 

[0 0 3 2] ?3-F®BU\ WJx9 3 22.tte.7u 
^7-7y;M^UHIS83 0*>4>c03h'-y hOA;»lfI-S|-£ 

£ . II 5 <D*& t , 8 h* y Y <DM.miWm^(h~ 
?fll.^aJA*fi^A0~A25: 2Jtmt LtXiSi kfc 

J: o , nmnmii^o-mmmizLUKjHz^s.-ti 

[ 0 0 3 3 ] mm. ±H<r)y'a?7J*®fol 1 fcflffl 
IX, *a*TO^5-o-K7^«lffi*Rjgf* 



fc#tf)7P-f-v-MaTftS. ^liOx^hfi-fTEST 
lfcHl^HCL (S 1 0) . *h»Aa®§A0~A2£W 
l yX9Wk3 2n<r>v >x -^-[hISS 3 24~~3 2 6(£7 , y-r 
f •& (SI 2) . *LT, ^KOx^hfi-tTESTlSrL 
U-^Mc LT . X4 >y ^ 3 2 1 ~- 3 2 3 feBBBttflUc 
-tSfcftC m2^xXNS^-TEST2^HU'<.Mct 

mmxjm33ft(nx4 y^-332, 334, 3 

3 6 £*h.-mgjI#!BiJ^.g, ( S 1 4 ) . ^MH. 
l^x*0B3 2WRjgl,fcB##, flBMB&fHK 

3*U «I3afi!itRp3&«J5fSOJHS«[tiWgS*i*. 
[0 034 3 *<IT\ -fe;P7^>f ho-;HU 
je&SrTXht-Ffjtf^tfS (S 1 6) . dco-fxht 
-KBfFCte, ffi^Sfll.T-^DATASrHl^/VfcLl' 

kt^fvyfd-i-cikbioimtfim-m. ix d l l 

HB^ay^afxtittJB-c, T-^aj*^^ 1 )© 
i> 0 * 4 S >-^t ^gPi? o y iyfi^-C L Kc7)±*>±*f) 
x -y iV-R fc # <0^y 5-n-H7 OSiftit 

•y^§fl§ (SI 8) . -ScL^rt^fi. ^MffitfiR 

[0035] ±£c0I§S 1 0~S 1 8iK {BASffFfc 

o-y^CLK£7)i*>±*i0x.y^i: ^-frf 6 * T*S 0 

ZIX, -WcthZbW&liiZti&b, 
BfcW^^EIB3 2fc»3eUfc*MBA*fll^Alh-A2W 
fi#P^W{CS^V>T. #j£t-&7a-XFS0~FS2#« 
BfS*l* (S20) . 

[0036] m2<T>TX hft-^TEST2^L UK 

Mzm^thZ. b HZ X 0 . 7 A-X^<7)A;fJ(!-5§-#3f 

[00 37] t*T£y$-U-\:cr>ffif&M(2)~\ 08 
14, TO^S-a-HW8BSW(2)*3^tHTft6. C 
<DT5TS/$-o-K7(i. ^S-fiti^yN'.y7r6feJ:l/ 
r S -A^/n' >y 7 r 8ia{Cit5iJ»M$il^ffitn:R p . fe 

[0 0 38] H9<4. ^neavf'^CpoaiJSflfl^ 

P«. ^fiOX^f-yf-SO-Smfeit/ISgtOnyTy-tCO 

^S^l^.. nyr>"^C0~CiiK7)§affi{4, C0:Cl:C2- -= 
1 : 2: 4- • -<0 J: 9 CJBCfi^ftWS *lfcit«RffiS<l S . 
7.-f .y^-S0-Sn{4. 04<O*^i: H«fc s CMOSh7 
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x^pii, ni i<r)y-hm&fctgmzti2>. <ro§ 

IC1, C2i4, Q&jfSLhJyifXfPl 1, Nl 1?) 

[0 04 9] ±IEOjI9. r5-H«J'<v7T6rt«1» 
*BS LT ^ 5 - n- h* 7 <OB*flffif fc'hS < "t 4 i fc 

-fSCli: 

[0050] ±IBO»9 , ^5-o- K 7c?)Sfifi# 

t4, XR^mMiirco fc sm Lxm^com^ 
z<m.m$tL&. m->x. Haiffcostctts^s-n 

*#&i£#£4;iTL2d. *fc. ^5-o-K7tt» 
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